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DETAILED ACTION 

Claims 1-24 are pending in application 
Claim Objections 

Claim 1 is objected to because of the following informalities: The claim recites the word 
"high" which appears to be a typographical error. It appears that the word "high" should be 
replaced by the word "highly". Appropriate correction is reqiiired. 

Claim 1 is objected to because of the following informalities: The claim recites the 
phrase "strongly cation" which appears to contain a typographical error. It appears that the 
phrase "strongly cation" should be replaced by the phrase "strong cation". Appropriate 
correction is required. 

Claim 7 is objected to because of the following informalities: The claim recites the word 
"large" which appears to be a typographical error. It appears that the word "large" should be 
replaced by the word "larger^'. Appropriate correction is required. 

Claim 8 is objected to because of the following informalities: The claim recites the word 
"solving" which appears to be a typographical error. It appears that the word "solving" should 
be replaced by the word "dissolving". Appropriate correction is required. 

Claim 15 is objected to because of the following informalities: The claim recites the 
phrase "by deionized water" which appears to contain a typographical error. It appears that the 
phrase "by deionized water" should be replaced by the phrase **with deionized water". 
Appropriate correction is required. 

Claim 16 is objected to because of the following informahties: The claim recites the 
phrase "claim 16" which appears to contains a typographical error. It appears that the phrase 
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"claim 16" should be replaced by the phrase "claim 15". Appropriate correction is required. It 
should be noted that the claims are replete with typographical errors. Appropriate corrections are 
required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-24 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites the phrase "uses alcohol for precipitation" which renders the claim 
indefinite. More, specifically, it is unclear at which step is the alcohol used for precipitation and 
separation and whether the precipitation and separation occurs simultaneously. Furthermore, the 
claim fails clearly set forth the steps for carrying out the process and thus is indefinite. 

The phrase "a step after the strongly cation exchange chromatography uses a solvent" in 
claim 5, render the claim indefinite. More specifically, it is unclear how said step uses the said 
solvent. 

The phrase "a step after the immobiUzed enzyme affinity chromatography uses a solvent" 
in claim 6, render the claim indefinite. More specifically, it is unclear how said step uses the 
said solvent. 

The phrase "is large than 95% (wt/wt) used to treat diabetes" in claim 7, render the claim 
indefinite. More specifically, it is unclear how diabetes is treated in the purification of acarbose. 
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The phrase "to be consistency by a concentration system" in claim 8, render the claim 
indefinite. More specifically, it is unclear what consistency of what system is being referred to. 

The phrase "adding adequate ethyl alcohol to the consistency" in claim 8, renders the 
claim indefinite. More specifically, it is unclear what consistency of what system is being 
referred to. 

The phrase "adding sodium chloride solution to eliminate an impurity" in claims 8 and 
11, render the claims indefinite. More specifically, it is xmclear how said impurity is eliminated. 

The phrases "solving a sediment" and "solving a resin" in claim 8, render the claim 
indefinite. More specifically, it is unclear how said sediment or resin is solved. 

The phrase "an upper liquid fi^om an impure acarbose" in claim 15, renders the claim 
indefinite. More specifically, it is unclear what upper liquid is being referred to. 

The phrase "solving a powder" in claim 19, renders the claim indefinite. More 
specifically, it is unclear how said powder is solved. 

The phrase ^^by using a times distill water" in claim 19, renders the claim indefinite. 
More specifically, it is unclear what is a times distill water. 

The phrase "solving an impure acarbose" in claim 23, renders the claim indefinite. More 
specifically, it is unclear how said impure acarbose is solved is solved. 

It should be noted that the claims are replete with indefiniteness and uncertainties. And, 
the aforementioned indefiniteness and uncertainties are not the only ones in the claims. 

Claim Rejections - 35 USC§103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hong et al. 
(US 6,649,755 Bl) in view of Crueger et al (US 5,989,882). 

In claim 1, applicant claims "A purification process for manufacturing a high pure 
acarbose uses alcohol for precipitation and separation, a strongly cation exchange 
chromatography and an immobilized enzyme affinity chromatography for purification and 
purifying an acarbose-containing fermentation broth to get a high pure acarbose." Claim 2 is 
drawn to the purification process of claim 1, wherein the strong cation exchange chromatography 
uses a styrene divinylbenzene copolymer without methoxymethylmethacrylamide to be a resin 
matrix. Claim 3 is drawn to the purification process of claim 1, wherein the enzyme of the 
immobiHzed enzyme affinity chromatography uses Of-amyloglucosidase (of -glucoamylase). 
Claims 4-7 are drawn to said purification process further use solvents, ammonia and distilled 
water and wherein the purity of the acarbose is larger than 95% (wt/wt). 

Hong et al. disclose a purification process for manufacturing a highly pure acarbose (not 
less than 98%) that uses alcohol, a strong cation exchange chromatography for the purification 
purifying an acarbose-containing fermentation broth to get said highly pure acarbose (see claims 
1-10 and col. 4, lines 24-47). Furthermore, Hong et al discloses that an absorbent based on a 
styrene divinylbenzene ion exchange resin can be used in the strong cation exchange 
chromatography (see col. 3, lines26-60). Hong et al. disclose that acidic or basic aqueous 
solution can be used as eluates (which includes the commonly used basic ammonia solution) (see 
col.l, lines 43-54). 
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The difference between applicants' claimed method and the method of Hong et al. is that 
Hong et al do not disclose the use of immobilized enzyme affinity chromatography. 

Crueger et al. disclose that immobilized enzyme affinity chromatography can be used for 
isolating (separating) and purifying acarbose from a culture broth (fermentation broth) (see col. 
3, lines 5-8 and abstract). 

It would have been obvious to one having ordinary skill in the art, at the time the claimed 
invention was made to have used the process of Hong et al., to prepare highly pure acarbose to 
treat diabetes and to use immobilized enzyme affinity chromatography such as a - 
amyloglucosidase affinity chromatography since Crueger et al. disclose that immobilized 
enzyme affinity chromatography can be used for isolating (separating) and purifying acarbose. 

One having ordinary skill in the art would have been motivated, to have used the process 
of Hong et al., to prepare highly pure acarbose to treat diabetes and to use immobilized enzyme 
affinity chromatography such as a -amyloglucosidase affinity chromatography since Crueger et 
al. disclose that immobilized enzyme affinity chromatography can be used for isolating 
(separating) and purinfying acarbose. 

Claims 8-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hong et al. 
(US 6,649,755 Bl) in view of Lawton et al. (WO 99/07720). 

In claim 8, applicant claims "A purification process for purifying the acarbose 
comprising the steps of: eliminating myselium from an acarbose-containing fermentation broth 
by centrifugation; concentrating filtrate of the acarbose-containing fermentation broth to be 
consistency by a concentration system; adding adequate ethyl alcohol to the consistency and 
blending to be a solution; taking an upper liquid from the solution by centrifugating; 
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concentrating the upper liquid to be a consistency by the concentrating system; putting the 
consistency into ethyl alcohol to get a consistency liquid; taking a sediment from the consistency 
liquid by centrifiigating and solving the sediment by water to get an impure acarbose solution; 
blending a strongly cation exchange resin with the acarbose solution to get a resin; using sodium 
chloride solution to eliminate an impurity in the resin; using ammonia solution to eliminate 
an impurity in the resin; and solving the resin with ammonia solution to get a high pxu-e 
acarbose. Dependent claim 9 is drawn to the purification process as claim 8, wherein the 
eliminating myselium from acarbose-containing fermentation broth step could use a filter to 
replace centrifiigating. Dependent claim 10 is drawn to a method of claim 8 wherein the purity 
of the highly pure acarbose is 60% (wt/wt). Claim 1 1 is drawn to a process for manufacturing a 
high pure acarbose comprising the steps of adjusting the pH value of an impure acarbose; adding 
an cation exchange resin into the impure acarbose to get a solution; blending the solution and 
taking an upper liquid; adding a strong cation exchange resin into the upper liquid to get a 
mixing solution; mixing and shaking the mixing solution to make the strong cation exchange 
resin absorbing acarbose; using sodium chloride solution to eliminate an impurity in the 
acarbose; and using ammonia solution to elute the acarbose to get a high pure acarbose. Claims 
12-14 are drawn to the method of claim 12 wherein a strong cation exchange resin is used and 
wherein the purity of the acarbose is up to 78% 

Hong et al. disclose a purification process for purifying the acarbose comprising 
eliminating myseliimi from an acarbose-containing fermentation broth by filtration; adding 
alcohol to the resulting pH adjusted solution to give an impure acarbose solution of not less than 
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50% purity of acarbose; contacting the acarbose solution with a strong cation exchange resin and 
eluting with distilled water to give high pure acarbose (see col. 4, lines 24-47 and claims). 

The difference between applicants' claimed method and the method of Hong et al. is that 
Hong et al. do not disclose the use of sodium chloride solution or ammonia solution. 

Lawton et al. disclose a process for the purification of acarbose comprising loading a 
prepurified acarbose solution on a chromatography column packed with a non-aromatic strong 
acid cation exchanger which is hydrophilic and has high mass transfer, followed by subsequent 
elution (see abstract). Furthermore, Lawton et al. purified acarbose has a purity of 98 % in dry 
matter (see page 6, example 1). In addition, Lawton et al. teach that the purity of the acarbose 
obtainable according to Lawton et al.' process is at least 98% (see page 5, lines 16 and 17). 
Lawton et al. also use ammonia solution (NH4OH) (see example 1) as an eluting agent, and they 
also teach that sodium chloride (NaCl) can be used (see page 4, lines 12-15). It should be noted 
that it is common in the art to use centrifiigation in place of filtration. In fact, applicant claims 
the use of a filter (filtration) to replace centrifiigation (see claim 9). In addition, the examiner 
affords little weight to the mixing or blending of solutions or the concentrating of liquids, since 
the mixing of solutions or concentrating of liquids do not affect the purity of the resultant 
acarbose product. 

It would have been obvious to one having ordinary skill in the art, at the time the claimed 
invention was made to have used the process of Hong et al., to prepare highly pure acarbose to 
treat diabetes and to use ammonia solution and sodium chloride to purify the acarbose since 
Lawton et al. disclose that ammonia solution and sodium chloride can be used to purify the 
acarbose. 
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One having ordinary skill in the art would have been motivated, to have use the process 
of Hong et al, to prepare highly pure acarbose to treat diabetes and to use anunonia solution and 
sodium chloride to purify the acarbose since Lawton et al. disclose that ammonia solution and 
sodium chloride can be used to purify the acarbose. 

In claim IS, appUcant claims a purification process for manufacturing a high pure 
acarbose comprising the steps of: adjusting pU value of an upper liquid firom an impure 
acarbose mixing a strong cation exchange resin; passing the upper liquid through a 
strong cation exchange resin column; washing the strong cation exchange resin in the column by 
deionized water till the absorbance of strong cation exchange resin being zero or steady; getting 
an impure acarbose by using ammonia solution to elute the strong cation exchange resin; 
concentrating the acarbose-containing fi-actions to be a volume by a concenteration system; and 
using alcohol for extracting the impure acarbose to get a high pure acarbose. Dependent claims 
16-18 are drawn to said process involving specific flow velocity, the use of ammonia solution for 
eluting the acarbose and producing acarbose of up to 85% purity. 

Hong et al. disclose a purification process for purifying the acarbose comprising 
ehminating myselium fi-om an acarbose-containing fermentation broth by filtration; adding 
alcohol to the resulting pH adjusted solution to give an impure acarbose solution of not less than 
50% purity of acarbose; contacting the acarbose solution with a strong cation exchange resin and 
eluting with distilled water to give high pure acarbose (see col. 4, Unes 24-47 and claims). 

The difference between applicants' claimed method and the method of Hong et al. is that 
Hong et al. do not disclose the use of sodium chloride solution or ammonia solution. 
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Lawton et al. disclose a process for the purification of acarbose comprising loading a 
prepurified acarbose solution on a chromatography column packed with a non-aromatic strong 
acid cation exchanger which is hydrophilic and has high mass transfer, followed by subsequent 
elution (see abstract). Furthermore, Lawton et al. purified acarbose has a purity of 98 % in dry 
matter (see page 6, example 1). In addition, Lawton et al. teach that the purity of the acarbose 
obtainable according to Lawton et al.' process is at least 98% (see page 5, lines 16 and 17). 
Lawton et al also use ammonia solution (NH4OH) (see example 1) as an eluting agent, and they 
also teach that sodium chloride (NaCl) can be used (see page 4, lines 12-15). 

It would have been obvious to one having ordinary skill in the art, at the time the claimed 
invention was made to have used the process of Hong et al., to prepare highly pure acarbose to 
treat diabetes and to use ammonia solution and sodium chloride to purify the acarbose since 
Lawton et al. disclose that ammonia solution and sodium chloride can be used to purify the 
acarbose. 

One having ordinary skill in the art would have been motivated, to have use the process 
of Hong et al., to prepare highly pure acarbose to treat diabetes and to use ammonia solution and 
sodium chloride to purify the acarbose since Lawton et al. disclose that ammonia solution and 
sodium chloride can be used to purify the acarbose. 

Claims 19-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hong et al. 
(US 6,649,755 Bl) in view of Crueger et al. (US 5,989,882). 

In claim 19, applicant claims a purification process for manufacturing a high pure 
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acarbose comprising the steps of: solving a powder of acarbose, which the purity is 83%-87%; 
by distilled water to be a solution; adjusting pH value of the solution; passing the solution 
through a -amyloglucosidase colunm; washing the o-amyloglucosidase column by using a times 
deionied water volume as the volume of the a -amyloglucosidase column; eluting an acarbose 
from the a -amyloglucosidase column by distilled water; concentrating the acarbose-containing 
fractions to be a volume by a concenteration system; and using alcohol for precipitating the 
impure acarbose to get a high pxu-e acarbose. Dependent claims 20-24 are drawn to a process of 
claim 20 involving specific flow velocity washing the column with with deioned water, 
desolving an impure acarbose from said column and producing acarbose of purity up to 95%. 

Hong et al. disclose a purification process for manufacturing a highly pure acarbose (not 
less than 98%) that uses alcohol, a strong cation exchange chromatography for purification and 
purifying an acarbose-containing fermentation broth to get said highly pure acarbose (see claims 
1-10 and col. 4, lines 24-47). Furthermore, Hong et al discloses that an absorbent based on a 
styrene divinylbenzene ion exchange resin can be used in the strong cation exchange 
chromatography (see col. 3, lines26-60). Hong et al. disclose that acidic or basic aqueous 
solution can be used as eluates (which includes the commonly used basic ammonia solution) (see 
coLl, lines 43-54). 

The difference between applicants' claimed method and the method of Hong et al. is that 
Hong et al. do not disclose the use of immobilized enzyme affinity chromatography. 

Crueger et al. disclose that immobilized enzyme affinity chromatography can be used for 
isolating (separating) and purifying acarbose from a culture broth (fermentation broth) (see col. 
3, lines 5-8 and abstract). 
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It would have been obvious to one having ordinary skill in the art, at the time the claimed 
invention was made to have used the process of Hong et al., to prepare highly pure acarbose to 
treat diabetes and to use immobilized enzyme affinity chromatography such as a - 
amyloglucosidase affinity chromatography since Crueger et al. disclose that immobilized 
enzyme affinity chromatography can be used for isolating (separating) and purifying acarbose. 

One having ordinary skill in the art would have been motivated, to have used the process 
of Hong et al., to prepare highly piu-e acarbose to treat diabetes and to use immobilized enzyme 
affinity chromatography such as a -amyloglucosidase affinity chromatography since Crueger et 
al. disclose that inmiobilized enzyme affinity chromatography can be used for isolating 
(separating) and purifying acarbose. It should be noted that examiner gives Uttle weight to the 
flow velocity of the solvent through the column since said flow velocitiy does not appear to 
affect the purity of the acarbose produced. 

Conclusion 

Any inquiry concerning this communication or earlier commimications from the 
examiner should be directed to Michael C. Henry whose telephone number is 571-272-0652. 
The examiner can normally be reached on 8.30am-5pm; Mon-Fri. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Shaojia A. Jiang can be 
reached on 571-272-0627. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubHshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Michael C. Henrv 




Supervisory Patent Examiner 
Art Unit 1623 



September 7, 2006. 



